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Understanding Blindsight as
A Window to Consciousness
By Danielle Wald

Understanding Vision
From the Eyes

T

he process of vision begins
in one of the most complex
sensory organs: the eye. There are
two main visual pathways that begin at the retina in the eye. The
geniculostriate pathway begins
when light that hits the retina and
is transformed via a map of intercommunicating neurons, namely
photoreceptors, horizontal cells,
bipolar cells, amacrine cells, and
ganglion cells. After exiting the
eye, the optic nerve carries the information to the lateral geniculate
nucleus (LGN), which then relays
the signals towards the back of
the brain, ultimately reaching the
visual cortex (Figure 1).1 In the

Figure 1 Visual information
travels from the
eye throughout
the brain where
its ultimate goal is
the Primary Visual
Cortex.16
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second pathway, the tectopulvinar
pathway, signals from the retina
project to the superior colliculus.
From this location, the projections
continue to the pulvinar, where
they then finally end in the extrastriate cortex.2
To the visual cortex
Once the input has reached the
visual cortex, it is ready to begin
its journey through more complex
processing, resulting in higher order perception. The visual cortex
may be broken down into a hierarchy of different mechanisms
which work together to create the
experience of sight. This projection starts with Area V1, which is
also referred to as the striate cortex.3 Area V1 is an important loca-

tion for the conscious perception
of vision.4 After spending time in
Area V1, visual information is forwarded to the extrastriate cortex,
specifically Area V2 and Area V4,
where it is further processed and
then sent to regions of the brain to
be analyzed (Figure 2).1

When Something
Goes Wrong

Cortical Blindness and Blindsight
Cortical Blindness results from
a lesion to Area V1 of the visual cortex, causing the individual
to experience a lack of awareness
of visual input to the extent that
they report either partial or complete blindness.5,6 Despite feeling
as if they have a complete visual
deficit, these individuals still show
behavioral signs of lower level visual processing, including motion
detection.7,8 This phenomenon
most likely arises from the absence
of functionality of the geniculostriate pathway, leaving the tectopulvinar pathway to operate as the
sole pathway of visual perception
(CitationA).
Distinction from Typical Blindness
Cortical Blindness differs from
typical blindness in that typical
blindness results from a fault of
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Figure 2 Divisions of the Visual Cortex.17

sensation, a lesion to the eye, while
the former is caused by a deficit of
perception, damage to the visual
cortex.6

Famous Case Studies
Patient DB

Arguably, the most famous and
thoroughly investigated blindsight
patient is Patient DB, who became
cortically blind after the right
hemisphere of his visual cortex
was removed during surgery for
the purpose of eliminating a benign tumor. Despite the unilateral
removal of this area of the brain,
DB has shown that he is able to
discriminate between different
objects despite his inability to
consciously perceive them. Additionally, DB has demonstrated his
ability to utilize binocular distance
perception.9
Patient GY
Another well studied patient is
Patient GY who, due to an injury, suffered a lesion to Area V1

in his left hemisphere. GY has
the ability to detect movement.
Additionally, this
patient has provided significant
neuroimaging
evidence for the
basis of vision;
various
PET
scans have shown
an absence of activation in the lesioned Area V1,
demonstrating
that GY’s subconscious ability to
perceive vision is, in fact, independent of Area V1.
Patient TN
Patient TN suffered a stroke causing a bilateral lesion to his striate
cortex. As a result, TN experiences
complete cortical blindness. Remarkably, when presented with a
hallway cluttered with obstacles,
TN is able to successfully navigate
around these objects.11

Researching Blindsight
Contrast Sensitivity

There are various tests that researchers have created in order
to better understand the various
mechanisms that underlie blindsight. One of the most basic aspects of vision is contrast sensitivity, which refers to the ability to
detect stimulus on a background
when difference between the background and the stimulus continues to lessen. In patients with

blindsight, this test is presented as
a forced-choice paradigm.12 The
forced-choice model of research
is essential for many tasks when
working with blindsight patients,
because most patients will report
the inability to complete the task,
due to their lack of conscious
awareness of their visual field.
Goal-Directed vs. Discrete Response
Localization
Some researchers believe that the
interaction of the visual and motor
cortices may play a role in blindsight patients’ abilities to locate
an object on a two-dimensional
surface (i.e., a computer screen).
This specific hypothesis was tested on the aforementioned Patient
TN; the patient was tasked with
locating an object on a screen in
front of him. In part one of this
task, the subject must lift his hand
and point his finger to the object
on the screen (a goal-directed response). In this part, the subject is
exposed to both static and flickering stimuli. In part two of this task,
the subject must simply lifting an
index finger to signal the relative
location of the object within their
visual field (a discrete response);
in this part, the subject is only exposed to a flickering stimulus (Figure 3). According to the results
from Patient TN, the goal-directed response provides for greater
accuracy in this population.12
Effect of Stimulus Size on
Perception
In another forced-choice task,
blindsight patients are presented
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Figure 3 Goal-Directed Response vs Discrete Response Experiment.11

with stimuli of various sizes in order to determine whether the size
of stimuli has an effect on their detection ability. In this task, patients
are asked whether or not they see
an object on a screen. Previous
research in this area suggests that
larger sized objects are easier to
detect, but there is individual variability in ability to detect smaller
objects.13 This is to be expected of
a typically sighted group, thus, it is
possible that effect of stimulus size
doesn’t interact with blindsight
any differently than it does with
normal vision.

potentially dangerous stimuli.15
Because it is beneficial to the individual that the fear response to be
as quick as possible, the activation
of ventral stream occurs quickly
and automatically, bypassing the
normal level of consciousness in
humans.14
Because the automatic fear
response is such a key part of our
evolution, it is possible that the automatic nature of this mechanism
is indicative of an evolutionary
role of visual perception that lies
below the threshold of consciousness.

A Look at Consciousness

Is Blindsight real?

In examining the phenomenon of
blindsight, a certain question arises: What is the benefit of having
the ability to perceive vision below
the threshold of consciousness?
A potential answer to this lies in
the fear response. This automatic
mechanism is necessary to human
survival, thus possessing a significant evolutionary benefit.14 Like
other animals, human experience
of fear is essential in that it motivates avoidance of and escape from

One particular piece of literature
has been cited many times for its
significant arguments against the
existence of the blindsight phenomenon. Campion et al. point
out that it is possible that these
blindsight patients are not exhibiting behavior that is significantly different from that of typically-sighted individuals.15 The
lack of demonstrated confidence
in detection of stimulus by the
blindsighted population can be
compared to hesitance of a typically-sighted group when asked to

Perceiving visual stimulus below the
threshold of consciousness
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Criticisms

report on stimuli near their visual threshold. Thus, this argument
would support the idea that blindsight patients just have a visual
deficit, altering the threshold in
which they perceive visual stimulus.
The argument continues
with a more obvious point: could
the minimal spared areas of the
striate cortex be picking up slack
for their lesioned neighbors? This
argument has the most strength in
the cases of blindsight where damage is unilateral. In these cases,
one hemisphere of the visual cortex is completely intact, and thus,
could potentially be compensating
for the absence of that region of
the other hemisphere. Considering the sensory organ, itself, it is
possible that the intact retina is,
in fact, playing a more significant
role than previously thought in
perception of light.15
Campion et al. end their
argument in reference to subjects who are not cortically blind
throughout their entire visual field.
They suggest that these individuals
are simply using different methods
to describe or perceive their visual
experiences in seeing vs blind areas
in the visual field.15
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Reflection on Criticisms
While these criticisms contradict
or ignore certain evidence, they
are still significant to further research into blindsight and consciousness alike. It is important to
remember that science is advanced
by disagreement and questioning
is an essential factor in furthering
the understanding of our environment.

Future Research
The existence of a subconscious
pathway of visual perception in
humans that yields consistent
behavioral results across studies
inspires greater research into not
only the nature or purpose of consciousness, but it also the drives
the idea that there may be other
neural mechanisms that lie just
beyond our awareness.
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